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MOSICHUTEJIBHAS 3AIIMCKA

Pabouast mporpamma yuebHOTO Kypca «[eomerpusi» 6a3oBoro ypoBHs s oOydaromuxcst 10 —11 kimaccoB paspaboTtaHa Ha
ocHoBe DeznepaTbHOrO rocyJapcTBEHHOTO 00pa3oBaTENbHOIO CTaHIApTa CPeJHEro obmiero o0pa3oBaHUs, ¢ yYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUM, MPEIBABIIEMBIX K MaTeMaTH4eCKOMY OOpa30BaHHWIO, U TPAIULUKA pOCCHHCKOro oOpa3oBaHus. Peanmzarys
MPOrpaMMbl 00ECIICUYNBACT OBJIAZCHIE KIFOUEBHIMI KOMIICTEHIUSIMHE, COCTABIISIFOIMMH OCHOBY JUISI CAMOPA3BUTHSI M HETIPEPHIBHOTO
00pa3oBaHMs, IIETOCTHOCTD OOIIEKYIbTYPHOTO, TMYHOCTHOTO U TIO3HABATEIHHOT'O PA3BUTHS IMYHOCTH OOYUAIOIITHXCSL.

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

BaxkHOCTh Y4e0HOTO Kypca TeOMETPHUH Ha YPOBHE CpeTHEro 00miero oopa3zoBaHust 00yCIOBIeHA MPAKTHIECKON 3HAYUMOCTHIO
METanpeIMETHBIX M TPEJAMETHBIX PE3yJbTaTOB OOYYEHUS TI'€OMETPUU B HANpABJICHWH JIMYHOCTHOTO PAa3BUTHS OOYYaroIIUXCS,
(opmupoBaHrs (QYHKIMOHAIPHOH MaTreMaTHYeCKOM TPaMOTHOCTH, W3Y4YEHHUs IPYruxX Yy4eOHBIX MAWUCHMIUIMH. PasButme Yy
00ydaroImuxcs MPaBMIIbHBIX MPEACTABICHUH O CYITHOCTH M MIPOUCXOXKACHUH T€OMETPHUECKIX a0CTPaKINi, COOTHOIIEHHN PeabHOTO
W UJIea]IbHOTO, XapaKTepe OTPAKESHUSI MaTeMaTHYECKOW HAyKOW SIBJIGHHH U TIPOLIECCOB PeallbHOTO MHpPa, MECTE TEOMETPHHU B CHCTEME
HayK M PO MaTeMaTHYecKOr0 MOAENMPOBAHWS B HAydYHOM IO3HAHWU M B MPaKTHKE CIOCOOCTBYET (hOPMHPOBAHMIO HAYYHOTO
MUPOBO33PCHUS YHaIIUXCs, a TAKXKE Ka4€CTB MBIIJICHUS, HGO6XO}II/IMI)IX i agarnTaiui B COBPpEMEHHOM O6HleCTBe.

I'eomerpust siBnsieTcst ogHUM M3 0a30BBIX NPEJMETOB Ha YPOBHE CpelHero ooOmiero oOpa3oBaHuUs, TaKk Kak oOecrieuyuBaeT
BO3MOKHOCTb U3y4EHHsI KaK JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbInuIeHHE, (GOpMHUpyeMOe IPH H3YYEHHH O0YYaroIMMUCS HOHSITHHHBIX OCHOB T'€OMETPHHM W IIOCTPOCHHH
LETIOYKN JIOTUYECKUX YTBEPXKICHUI B XOJE pEIIEeHHs TE€OMETPUYECKUX 3a/ay, YMCHUE BBIJBUIaTh U OIPOBEPraTh T'MIIOTE3bI
HETIOCPECTBEHHO UCTIOB3YIOTCS IIPH PEIICHUH 3a/lad eCTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH M3 Kypca (QU3HKH.

YMeHne OpHEHTHPOBAThCSI B TIPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSAX JMESATENFHOCTH YEIOBEKa.
OpueHTanusl 4YeloBeKa BO BPEMEHH W INPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMAIBbHOrO OBITHA, (OpMa OTPAKEHUS
OKpYXaIOIIer0 MHpa, YCJIOBHE YCIIEIIHOTO TMO3HAHWS W aKTHUBHOrO IpeoOpa3zoBaHus jeiicTBuTensHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU 0OOpa3aMH OOBEAMHAET pasHble BUABI Y4eOHOW M TPYNOBOW [EATENBHOCTH, SBISECTCAd ONHHM U3
poQecCHOHANIFHO BaKHBIX KAa4eCTB, IIO3TOMY aKTyallbHa 33iada (JOPMHPOBAHUS Y O0YYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIILICHHS
KaK Pa3HOBHIHOCTH OOPa3HOTO MBIIUIEHHS — CYIIECTBEHHOIO KOMIIOHEHTa B MOJITOTOBKE K IPAKTHYECKOW IESTENBHOCTH IIO
MHOTHM HaIpPaBJICHUIM.

Henms ocBoeHMs mporpamMmbl ydeOHOTO Kypca «['eoMeTpus» Ha 0a30BOM YpOBHE OOYyYeHHs — 0OIIe00pa3oBaTelIbHOEC U
OOIIeKyNbTYpHOE pa3BUTHE OOYJAIOIMIUXCA depe3 oOecredeHrne BO3MOKHOCTU MPUOOPETEHHS M HCIOJIB30BAHUS CHCTEMAaTHUYECKUX
TeOMETPUUYECKUX 3HAaHMHW W JeHCTBHH, Crenu(UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIICHIIHOTO IPOJOJDKEHHsT 0Opa3oBaHHS 110
CMEUATBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM HCIOJIb30BAHUEM T€OMETPHH.

[IporpammMa 1o reomeTrpun Ha 0a30BOM YpOBHE NpenHa3HauyeHa Uil OOyYaromMXcs CpelHel IIKOJbI, HEe WCIIBITBIBABIINX
3HAYHUTENBHBIX 3aTPYAHEHUA Ha ypOBHE OCHOBHOTO o0miero oOpaszoBanmsa. TakuMm oOpa3zom, oOydaromuecss Ha 0a30BOM ypOBHE
JIOJDKHBI OCBOHMTH OOIIME MaTeMaTHYeCKWe YMEHMS, CBS3aHHBIE CO CHEHU(HUKOM T'€OMETpHH W HEOOXOAWMBIE I XU3HU B
coBpeMeHHOM ofiectBe. Kpome 3TOro, oHH HMEIOT BO3MOXXHOCTh HM3YYHTh T€OMETpPHI0 OoJiee TIIyOOKO, €M B JalbHEeWIIeM
BO3HHMKHET HEOOXOANMOCTh B TEOMETPHIECKNX 3HAHUSAX B MPOPECCHOHATEHON IESITENEHOCTH.

JocTrkeHne e 0CBOGHHsI IPOrpaMMbl 00eCIIeYMBAETCS] PEIIEHUEM COOTBETCTBYIOIIUX 3a1ay. [[pHOpUTETHRIMY 33/1auamMu
ocBoeHHA Kypca «'eoMmeTpum» Ha 6a30BoM ypoBHE B 10—11 kiraccax sBISIOTCS:

e (opMHpOBaHHE MNPEACTABICHUSI O TEOMETPUM KaK YacTH MHUPOBOHW KyIbTyphl M OCO3HAaHHE €€ B3aUMOCBA3U C

OKPYXaIOIINM MHPOM;
e (QopMHpOBaHHE MPEACTABICHHS O MHOTOTPaHHHMKAX M TeJNaxX BPAIIEHUSA KaK O BaXKHEHWIINX MaTeMaTH4eCKHX MOJCIX,
MIO3BOJISIOIIUX OMHUCHIBATH U U3Y4aTh Pa3HbIE SBICHUS OKPYXKAIOIIEro MUPA;

e  (opMHpOBaHHE YMEHHS PACIIO3HABATh Ha YEPTEKaX, MOJCISAX U B PEaIbHOM MHUPE MHOTOTPAaHHHUKH U TEJIa BpalleHus;

e  OBJIAQJICHUE METOJaMH pPELIeHHs 3aJa4 Ha IIOCTPOSHUS Ha H300paKEHUAX IIPOCTPAHCTBEHHBIX (UTYD;

e  (opMHpOBaHHE YMEHHsI OINEPHPOBaTh OCHOBHBIMHU IOHSTHSMH O MHOTOTPAaHHUKAaX M Tellax BPAIIEHUS M UX OCHOBHBIMH

CBOMCTBaMU,;

e  OBJAJCHHWE aIrOPUTMAM{ pEUICHUS OCHOBHBIX THUIOB 331a4; (OopMHUpOBaHHE YMEHHsS TPOBOJIUTH HECJIOXKHBIC
JIOKa3aTeNbHBIE PACCYXKICHHUS B XO/I€ PEIICHUS CTEPEOMETPUIECKUX 33/1a49 M 33734 C IPAKTUIECKUM COJEPKaHNUEM;

® Da3BUTHE WHTEIUICKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH OOydarommuxcs, I103HABAaTEIbHOW AaKTUBHOCTH,
HCCIIEN0BATENbCKUX YMEHNH, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHne (YHKIMOHAIBHON TPAMOTHOCTH, pPENCBAHTHOW TEOMETPHM: YMEHHE pAaclO3HaBaTh IPOSBICHH
TeOMETPHUECKHUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX JKU3HEHHBIX CUTYAlMsX W MPH MU3YYEHHH JPYTHX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (OPMYyIMpOBaTh MX HA SI3bIKE TE€OMETPUH H
CO3/1aBaTh TEOMETPUYECKUE MOJENH, NPUMEHSTh OCBOCHHBIH TI€OMETPUYECKHH ammapar sl pelleHHs TPaKTHKO-
OPHEHTHPOBAHHBIX 337124, HHTEPIIPETUPOBATH U OICHUBATH TOJTyICHHBIC PE3YIbTATHI.

OTIHYATETLHON OCO6CHHOCTBIO MporpaMmel SBJISIETCA BKIIOUCHUE B KYpC CTCPEOMCETPUH B HadaJl€ €ro MU3y4YCHUs 3anad,
pelaeMbIX Ha YPOBHE MHTYUTHBHOIO [TO3HAHUS, M ONpE/IEIEHHBIM 00pa3oM OpraHU30BaHHasi pad0Ta HajJ HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO MBIIIICHHS, CTUMYIHPYET MPOTEKaHHE WHTYWTHBHBIX MPOIECCOB, MOTHBUPYET K
JlanbHeeMy H3y4eHHUI0 IpeaMeTa.



[pennourenne OTHAETCS HAIAAHO-KOHCTPYKTUBHOMY METORY OOYYEHUs, TO €CTh TEOPETHYECKHE 3HAHHsS MMEIOT B CBOCH
OCHOBE YyBCTBEHHOCTh ITPEAMETHO-TIPAKTHYECKOH NeATeNbHOCTH. Pa3BuTHe MpOCTPaHCTBEHHBIX MPEACTABICHUH Y yUalluXxcs B Kypce
CTEPEOMETPHH TPOBOJWTCS 3a CUYET pelIeHus 3ajad Ha CO3JaHHe IPOCTPAHCTBEHHBIX OOpa3oB M 3agad Ha ONEpPHpPOBaHHE
HPOCTPaHCTBEHHBIMHU oOpa3amu. Co3zmaHue oOpasa IPOBOAUTCS C ONOPOH Ha HANIAAHOCTD, a ONIEPHPOBaHKE 00pa3oM — B YCIOBHSX
OTBJIEYEHHS OT HATJISITHOCTH, MBICJIEHHOTO N3MEHEHHSI €r0 UCXOAHOTO CO/IepIKaHHS.

OcHoBHBIE copepkarenbHble TUHUKA Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKNY, «lIpsiMble W TUIOCKOCTH B
npocrpaHcTBe», «Tema BpaiieHHs», «BeKTOppl W KOOpPIMHATEI B IPOCTpaHCTBe». MDOpMUpOBaHHE JIOTMUECKUX YMEHHI
pacnpesesercst He TOJIBKO 110 CoJepaKaTeIbHbIM JIMHUSAM, HO M 10 rofiaM 0OydeHHs Ha YPOBHE CpEJHEro o0Iero oopa3oBaHusl.

Copeprxanue 00pa3oBaHHs, COOTBETCTBYIONIEE MPEIMETHBIM Pe3yJIbTaTaM OCBOCHHMS paboyell mporpaMMbl, pacpeaeiéHHbIM
Mo rojaM oOy4eHHs, CTPYKTYpHPOBaHO TakUM o0Opa3oM, 4YTOOBI OBJaJECHHE T'€OMETPUUECKHMMHU IOHATHSIMU W HaBBIKAMHU
OCYIIECTBISIIOCH TIOCIIEOBATeNIbHO W IIOCTYNATENIbHO, C COONIOACHWEM NPHHIMIA MPEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS
BKIIIOYAJIUCh B OOIIYI0 CHCTEMY I€OMETPUYECKHX IpENCTaBIeHNH OOydarolmxcsi, pacmupsisi U yriayonss e€, oOpa3ys NpOdYHbIC
MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJTAHE

Ha u3yuenue reomerpun otBoauTcst 2 yaca B Henento B 10 kiacce u 1 yac B Henenro B 11 kiacce, Bcero 3a JiBa roga 00y4eHus
- 102 y4eOHBIX Yaca.

COJEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsAMbIe 1 JIOCKOCTH B TPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpun. Touka, mpsmasi, INIOCKOCTh, IPOCTPAHCTBO. IIoHATHE 00 aKCHOMATHYECKOM MOCTPOCHUH
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUHU U CIEJCTBHS U3 HUX.

B3anmHOe pacmonoeHHe TpsMBIX B IPOCTPAHCTBE: IepeceKarollluecs, MapajulelibHble M CKPEIIMBAIOIIUECS TpsMBIE.
[NapamnenbHOCTh NPSMBIX U TUIOCKOCTEH B IMPOCTPAHCTBE: MapaiieibHbIE NPSMBIE B IPOCTPAHCTBE; MAPAIETHHOCTh TPEX MPSIMBIX;
MapajuIeNIbHOCTh TPSAMOM M IUIOCKOCTH. YTIJbl C COHANpaBICHHBIMH CTOPOHAMM; Yol MEXIy HpSAMBIMH B IIPOCTPAHCTBE.
IapannenpHOCTh MIIOCKOCTEH: MapaisenbHble MIIOCKOCTH; CBOMCTBA MapayieNbHBIX IUTockocTed. [IpocTeiiine nmpocTpaHCTBEHHBIE
(urypbl Ha IUTOCKOCTHU: TETPadp, KyO, MapalyieIeuea; MOCTPOSHUE CedEHHUH.

[eprieHIUKYISIPHOCTD TPSAMOM M IUIOCKOCTH: TEPIEHIUKYIAPHbIE NMpPSAMbIE B INPOCTPAHCTBE, NPSIMbIC NapauleHbHbIE H
NEePIEHAUKYIAPHbIE K MJIOCKOCTH, MPU3HAK NEPIEHIUKYIIPHOCTH MPSIMONW U IJIOCKOCTH, TEOpEMa O NPAMOH NepHeHAUKYIIpHON
IJIOCKOCTU. YTIbl B MPOCTPAHCTBE: YroJl MEXAY MPSMOM M IJIOCKOCTBIO; ABYIPAaHHBIM YroJl, JIMHEWHBIN Yros JBYTPAHHOIO YIJIA.
[MeprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHHE OT TOYKH JIO TUIOCKOCTH, PACCTOSHUE OT MPSIMOW 10 TUIOCKOCTH, TPOEKIHs (QUTYypBl Ha
IJIOCKOCTh.  IlepneHAuKyIsIpHOCTh  IUIOCKOCTEW: MpPU3HAK NEPIEHAUKYIIPHOCTH JBYX IulockocTeil. Teopema o  Tpéx
HepreHInKyIsApax.

MHororpaHHuKH

[loHsiTHEe MHOTOTpaHHWKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHWKA, BBIMYKJIBIE M HEBBITYKJIbIE MHOTOTPaHHHKH; pa3sBEPTKA
MHOrorpaHHuka. [Ipu3ma: N-yrojbHas Npu3Ma; TPaHU M OCHOBAHMs NPHU3MBbI, MpSAMas W HAKJIOHHAs MPHU3MbI;, OOKOBas M IOJHAsS
MOBEPXHOCTh MpHU3MbL. [lapamenenunen, mpsMOYroibHBIH NapajuleNlenuIie] U ero coiictBa. [ImpaMmpma: N-yronpHas MHUpaMuiaa,
rpaHl U OCHOBAHUE IMMUPAMH]bI; 6OKOBa$[ W TI0JIHasA MOBEPXHOCTH MNHUpaMHU/ibl; ITpaBUJIbHAsd H yceqéHHaﬂ nupamMmuaa. DeMEeHTHI
NPU3MBI M TUpaMuzbl. [IpaBUIbHBIE MHOTOTPAaHHUKH: TOHSTHE NPAaBWIBHOTO MHOTOTPAHHMKA; NMPABWIIbHAS MPH3Ma U MpaBHIIbHAS
NUpaMKa; MIpaBUIbHAs TPEYroJbHas MUpaMHUIa U NpaBWIBHBIN TeTpadnap; KyO. IIpencraBieHune o MpaBHIBHBIX MHOTOIPaHHMKAX:
OKTadp, HoJAeKadap U ukocasap. CeueHus MpU3MbI U TUPaMUBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MPSIMOMN, MIOCKOCTH. DIEMEHThl CUMMETPHH B IHpaMujaax,
napajulesienuIe1ax, IPaBIIbHBIX MHOTOTPaHHUKAX.

Brluncnenne 3neMEHTOB MHOTOTPaHHHUKOB: pE&Opa, auaroHanu, yriael. lDiomans OOKOBOW IOBEPXHOCTH M IOJHOM
MOBEPXHOCTH TPSMOM HPU3MBI, IUIOMIaAb OCHOBaHMH, TeopeMa O OOKOBOH MOBEpXHOCTH MpsMoil mpusmbl. [liomans GoxoBoit
MIOBEPXHOCTH W TOBEPXHOCTH MPAaBIJIBLHON NMHUpaMuabl, TEOpEMa O IUIOMaan yceu€HHOW nupamuabl. Ilonariue o6 oovéme. OOBEM
MUPaMUIBI, TPU3MBI.

[onoOubIe Tena B mpoctpancTBe. COOTHOIIEHHS MEXIY TUIOIIAIIMH [TOBEPXHOCTEH, 00bEMaMH MOJJOOHBIX TeJl.

11 KJIACC

Tena Bpamenust

[unuHapuyeckass TOBEpXHOCTh, OOpa3yIolve IMIMHIAPHUYECKOH IOBEPXHOCTH, OCh MWJIMHAPHYECKOH MOBEPXHOCTH.
unuaap: ocHOBaHMS U OOKOBas MOBEPXHOCTD, 00pa3yromas U OCh; IUIONIa b OOKOBOI 1 MOJIHOM TOBEPXHOCTH.

KoHnyeckasi moBepXHOCTh, 00pa3ylolue KOHWYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOW moBepxHocTH. KoHyc:
OCHOBaHHWE M BepIINHA, 00pa3yIomIas U 0Ch; IUIOMIaIs OOKOBOI U ITOHOW MMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIue i BHICOTA,;
OCHOBaHHMSI M OOKOBas IOBEPXHOCTb.

Cdepa u map: meHTp, pammyc, TUaMeTp; ILIOMaab MOBEpXHOCTH chepbl. B3ammHoe pacrmonoxeHue chepbl U IUIOCKOCTH;
KacarelibHasl TNIOCKOCTh K cdepe; riomans cheps.

W3o0pakeHre Te BpalleHusI Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYyCa.

KomOunHammu Tenm BpamieHWs W MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMNMCAHHBIA OKoMo cdepsl; cdepa, BHOMCAHHAS B
MHOTOTPAaHHMK, UJIH TEJIO BPAILlEHHS.



[onsitue 06 o0béMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME NPSMOYrOJFHOTO MapajuleNenuIiea 1
crenictBust u3 He€. O0BbEM HMIMHPa, KoHyca. O0BEM 1Iapa u ionaas chepsl.

[omoOubIe Tena B mpoctpancTBe. COOTHOIIEHHS MEX/IY TUTOIIAAIMHU TOBEPXHOCTEH, 00bEMaMU MMOI0OHBIX TEII.

CeueHus MITHHIpPaA (MAPALICIBHO W MEPIEHAUKYIAPHO OCH), CeUYEeHHS KOHyca (IapayielbHOe OCHOBAHHUIO M IPOXOIiee
yepe3 BepIINHY), CEYSHHS mapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTr U B mpoctpaHcTBe. ClI0KEHHE M BHIYUTAHHE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha YMCio. Pa3noxeHue
BEKTOpa Mo TpEM HEKOMILIaHApHBIM BekTopaM. [IpaBuino mapamnenenunena. PemeHue 3amad, cBA3aHHBIX C NPUMEHEHHEM MpaBHII
JeiictBuil ¢ BekTopamu. IlpsimoyrosbHas cuctema koopAauHarT B mnpoctpaHcTBe. Koopaunarel Bektopa. Ilpocreitmine 3amaun B
KOOpIIMHATaX. YToI Mexay BekTopamu. CKalsipHOE POHU3BEACHHE BEKTOPOB. BhIUnciieHNne YIiIoB MEXAY MPSMBIMH U IIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIN METO ITPH PEIIEHUN TeOMETPUIECKUX 3a/1ad.

IIVNTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YIBTATH OCBOCHNUS IMPOrPaMMBbl y4eOHOTO IpeaMeTa «MaTreMaTnkay XapaKTepu3yloTCs:

I'pazknaHckoe BocnuTaHUE:

c(OPMHUPOBAHHOCTBIO TPAKAAHCKON MO3MIMHM OOYyYaIOMIerocs Kak AaKTHBHOTO W OTBETCTBEHHOTO YJIEHAa POCCHICKOTO
o0liecTBa, TNPENCTaBICHHEM O MaTeMaTH4YeCKUX OCHOBaX (DYHKIIMOHHMPOBAHUS Pa3MYHBIX CTPYKTYp, SBICHHH, HPOLEAYP
TPaKIaHCKOTO 001IecTBa (BBIOOPHI, ONMPOCH M TIP.), YMEHHEM B3aHMOJICHCTBOBATH C COLMATBHBIMUA MHCTUTYTAaMH B COOTBETCTBHH C
uX (QYyHKIMAMH U Ha3HAUYCHHEM.

ITaTproTHYeckoe BOCMUTAHUE:

cOPMUPOBAHHOCTBIO POCCUIICKON TIPaKAaHCKOH HJCHTHYHOCTH, YBKEHHS K MPOILJIOMY M HACTOSIIEMY POCCHUCKON
MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHWEM K JOCTHMXKEHHUSIM POCCHHCKHMX MAaTE€MAaTUKOB M POCCHMCKON MAaTeMaTH4YE€CKOM IIKOJIBI, K
UCTIONIb30BAHUIO ATHX JOCTH)KEHHHI B PYrUX HayKax, TEXHOJOTHX, cepax SKOHOMHUKH.

JlyX0BHO-HPAaBCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH POCCHICKOTO Haponaa; Cc(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUSI, 3THYECKOTO
MIOBE/ICHUS, CBSI3aHHOTO C INPAKTUYECKUM INPHUMEHEHUEM JOCTHXKCHUHM HAayKH M AEATEIbHOCTBIO Y4EHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJ[a B TIOCTPOEHUE YCTOHYNBOTO Oy/IyIIEero.

JcTreTnvyecKoe BOCIMTAHNE:

3CTETUYECKUM OTHOIIEHHEM K MHpY, BKIIOUYasl ICTETHKY MaTeMaTHUECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/au, PElICHHMH,
paccyXIeHHit; BOCHPUIMYHBOCTHIO K MATEMAaTHYECKUM aCIeKTaM Pa3IMYHbIX BHJOB HCKYCCTBA.

dusnyeckoe BOCIUTAHNE:

CcOPMUPOBAHHOCTHIO YMEHHUSI TIPUMEHSITh MaTeMaTHUeCcKie 3HaHUsI B MHTEpecax 370pOBOTro M 0e30rmacHOro odpasa »H3HH,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO (3I0pOBOE MHTaHWE, COATAaHCUPOBAHHBIN PEKUM 3aHSATHH M OTIBIXA, PETYIspHAs
(hm3nueckas akTHBHOCTB); U3MYECKOTO COBEPILICHCTBOBAHUS, IPH 3aHITUSX CIIOPTHBHO-03/I0POBHUTENBHOM JIEITENLHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM IIEHHOCTH TPYAOJIOOHS; HWHTEPECOM K pa3IM4YHbIM cdepam mnpodeccnoHanbHON
JIeATENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M e€ MPUIIOKESHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOp Oyaymieid mpodeccuu u
peann3oBbIBaTE COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3oBaHHIO U
€aM000pa30BaHUIO0 Ha TMPOTSDKEHWH BCEl JKM3HM; TOTOBHOCTBIO K AKTHBHOMY YYacTHUIO B PEUICHUM MNPAaKTHYECKHUX 3aaad
MaTeMaTH4ecKOil HalpaBJIeHHOCTH.

IK0JIOrH4ecKoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTHIO SKOJOTMYECKONW KYJIBTYpbl, IOHMMAaHHWEM BIHMSHUS COLHAIBHO-DKOHOMHUYECKHX IIPOIECCOB Ha
COCTOSHHE IPHPOAHOH M COLMAIBHOW Cpelpl, OCO3HAHMEM IJIOOANBHOTO XapakTepa JKOJIOTMYECKHX NpolieM; OpHeHTalueill Ha
MPUMEHEHHE MaTeMaTHYECKUX 3HAHUM [UIS PEIIeHHs 3aa4y B 00J1aCTH OKpY’Karolleil cpelibl, INTaHUPOBAHUS TIOCTYIIKOB M OLIGHKU UX
BO3MOJXKHBIX MTOCIIEACTBHUHN JUIS OKPYKAIOIIEH Cpebl.

IlenHoCTH HAYYHOTO MO3HAHUS:

Cc(OPMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHsI HAyKH M OOIIECTBEHHOM
NPaKTUKH, TOHUMAaHHEM MaTeMaTHYeCKOH HayKH Kak cepbl 4eloBeUecKOl IeITeTbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH AT
Pa3BUTHsI LMBWIM3AIMHU; OBJAJEHHEM S3bIKOM MaTeMaTHKH W MaTeMaTHYeCKOW KyIbTypOH KakK CpeJCTBOM IIO3HAHUS MUpa;
TOTOBHOCTBIO OCYIIECTBIIATH IIPOSKTHYIO U MCCIIE0BATENBCKYIO JEITEIbHOCTh MHINBHIYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS NPOrpaMMBbl yueOHOro mpenmera «MaTemaTnka» XapaKTEepU3YIOTCSl OBIaJeHHEM
YHUBEPCATIBHBIMA  HOZHAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU ~ KOMMYHUKAMUGHBIMU — OCUCMEUAMY, YHUBEPCANbHBIMU
pe2yIAMUSHbIMU OetiCIMUAMU.

1) Vhueepcanvnvie nosnaeamenvhvle Oeiicmeusi, obecneuusaiom @Qopmuposanue 0a306bIX KOSHUMUGHBIX NPOYECCO8
obyuarowuxcs (0ceoenue Memo008 NOIHAHUS OKPYHCAIOWe20 MUPA, NPUMEHEHUE I02UYECKUX, UCCTIe008ATENbCKUX ONepayull, YMeHul
pabomams ¢ ungopmayueti).

Ba3zoBble Joru4eckue AeiicTBUA:

° BBIABJISITD M XapaKTEPU30BaTh CYHICCTBEHHBLIC IPU3HAKKM MAaTEMAaTHUYCCKUX O6’beKTOB, HOHHTHﬁ, OTHOILIEHHUI MCXKIY

MOHATHAMY; (OpMYNIHpOBaTh OMNpEACNCHNUs IOHSATHH; YCTaHABIMBATh CYNIECTBEHHBIH NPU3HAK KJIACCH(HKAILIUH,
OCHOBAHUSA JJ1s1 000OIIECHHS U CPABHCHHS, KPUTEPUH MPOBOAMMOTO aHAJIH3a,



BOCIIPUHUMATh, (DOPMYJIMPOBAaTh W TPeoOpa3OBHIBATH CYXICHHUS: YTBEPAUTENbHBIE W OTpPHUIATEIbHBIC, CIUHUYHBIC,
YacTHBIE ¥ OOILYE; YCIOBHEIE;

BBISIBIISITH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTHUBOpEUHs B (aKTaX, JaHHBIX, HAOJIOACHHAX U
YTBEP KACHUSX; IpeIaraTh KpUTEPHH JUTS BBLBICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEUHI;

JIeTIaTh BBIBOJBI C MCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JIEIYKTHBHBIX M WHAYKTUBHBIX YMO3AKIIOUEHUH, yMO3aKIIOUeHUN
10 aHAJIOTUH;

MIPOBOJUTH CaMOCTOSTENBHO JJOKA3aTeIbCTBA MATEMAaTHYECKHX YTBEP)KIEHUH (IIPSIMBIE M OT NMPOTUBHOTO), BHICTPAUBATh
apryMeHTaII0, TIPUBOANUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/ICHHS M BEIBOJIBI;

BEIOMpATh CHOCOO pelneHus y4eOHOHM 3amauynm (CpaBHHMBaTh HECKOJIHKO BApHAHTOB pEUICHHS, BHIOMpaTh Hambolee
HOJXOJSIIUH ¢ YYETOM CaMOCTOSITENBHO BBIJIETICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBaTe/IbCKHeE I CTBUS:

UCIIONIb30BaTh BONPOCHI KaK HCCIIEJOBATEIbCKUI MHCTPYMEHT IT03HaHUS; (OPMYIHPOBATH BOMPOCHL, (DUKCHPYIOLIUE
MIPOTHBOpEYNE, MpoOIeMy, yCTaHaBIMBATH HCKOMOE W IaHHOE, (OPMHUPOBATH THUIOTE3Y, ApryMEHTHPOBATh CBOIO
MO3UIINIO0, MHECHUE;

NPOBO/INTh  CAMOCTOSITENIHO ~CIUIAHMPOBAHHBIM 3KCIIEPUMEHT, HCCIIEIOBaHHE M0 YCTAHOBJCHUIO OCOOEHHOCTEH
MaTEeMaTHIeCcKOro 00BbEKTa, SIBICHHS, TIPOIIECCa, BRIIBICHHIO 3aBHCUMOCTEN MEXIy 00BEKTaMH, SBICHUSIMH, TPOIIECCAMI;
CaMOCTOSITEIBHO (POPMYIHPOBATh O0OOOIIEHHST ¥ BBIBOJBI MO Pe3yJbTaTaM MPOBEIEHHOI'O HAOIIOJICHUS, MCCIIEI0BaHMS,
OLICHMBATh JOCTOBEPHOCTH MOJIYUYCHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IICHN;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IIPOLECCA, a TAKKE BBIIABUTATh IPEIIOJIONKEHHUS O €0 Pa3BUTUH B HOBBIX
YCIOBUSIX.

Pabora ¢ nndopmanmeii:

BBIBIATH Ae(HUIIUTH HH(POPMALMH, JaHHBIX, HEOOXOIMMBIX IS OTBETA HA BOIIPOC U IS PELIeHHs 3aJa4H;

BBIOMpaTh WHGOPMAIMIO M3 UCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHAIM3WPOBATh, CHCTEMAaTH3UPOBAaTh W WHTEPIPETHPOBATH
nH(pOpPMAIHIO pa3TMYHBIX BUIOB U (POPM IPENCTABICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIIHIO, IPE/ICTABIISATE €€ B Pa3IMYHBIX OpMax, HILTFOCTPUPOBATH TpapUIEeCcKy;

OLIEHUBATh HaI&KHOCTh HH(POPMAITMH 110 CAMOCTOATEIBHO CHOPMYIHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvle KOMMYHUKAmMUGHble Oelicmeus, 06ecneyugaiom CQOPMUPOSAHHOCHb — COYUATBHBIX — HABLIKOG

obyuarwuxcs.

Oo01menue:

®  BOCIpPUHHMMATh U (JOPMYIUPOBATH CYKAEHHS B COOTBETCTBHH C YCIOBHSMHU M LIEISIMHU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO
BEIp@XaTh CBOIO TOYKY 3pEHHSI B YCTHBIX W INHCHBMEHHBIX TEKCTaX, N1aBaTh IOSICHEHWS IO XOAy PpCIICHUS 3a1add,
KOMMEHTHPOBATbH ITOJYYEHHBIH PE3yibTar;

e B X0Je OOCYKIEHHS 33JaBaTb BOIIPOCHI IO CYIIECTBY OOCYKJAaeMOH TEMBI, MPOOIIEMBI, pelIaeMoN 3a/1a4d, BHICKA3bIBATH
WJieH, HalleJIeHHbIE Ha IOWMCK PEIICHUs; COMOCTAaBISATh CBOU CYXICHHS C CYXICHUSMH IPYIrHX Y4YacTHUKOB JIUAJIOra,
OOHAPYKMBATh PA3INIME U CXOCTBO ITO3UINH; B KOPPEKTHOH (opme (hopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHHS;

o NPpEACTaBIATh PE3YJIbTAThI PEHICHU 3aJa91, DKCIICPUMEHTA, UCCIIE€AOBaHUs, IIPOCKTA; CAMOCTOSATEIIBHO BI)I6I/IpaTI> (j)opMaT
BBICTYILJICHUSI C Y4ETOM 3a]1a4 MPE3EHTAIIH U OCOOEHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

INOHMMAaTh U HUCIOJIB30BaTh IMPEUMYIICCTBA KOMaHI{HOﬁ u HHHHBH}IyaﬂLHOﬁ pa6OTbI Ipru peIICHUN y‘-IC6H])IX 3aja4,
MPUHAMATh LEJb COBMECTHOW NeATeIBHOCTH, IUIAHMPOBATh OPTaHU3ALMIO COBMECTHON pPabOTHI, pacrpenessiTh BUABI
paboT, JoroBapuBaThcsi, 00CYKIaTh MPOLECC U Pe3yabTaT PadoThl; 0000IIaTh MHEHHUS] HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax padoTel (00CykAeHHs, 0OMEH MHEHUIA, «MO3TOBBIC IITYPMbI» U HHBIC); BBINOJIHATH
CBOIO 4YacTh pabOTBl M KOOPAWHUPOBATH CBOM ICHCTBUS C OPYTMMH WICHAMH KOMAHBI, OLICHHBAaTh Ka4eCTBO CBOCTO
BKJIaJ1a B OO MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

3) Vuusepcanvhvie pecynamuensie oeticmsus, 06ecneuusaom Gopmuposanue CMulCl08bIX YCMAHOBOK U HCUSHEHHBIX HABIKO

Ju4HOoCcmu.

CaMoopraHmaunﬂ:

COCTaBJISAITH IUIaH, AITOPUTM PEIIECHHS 33/1a9H, BEIOMPATh CII0c00 PeICHNUs ¢ yIETOM UMEIOIIUXCSI PECYPCOB 1
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh 1 KOPPEKTUPOBATH BAPUAHTHI PEIICHHH C yIETOM HOBOM MHOpMAIIHH.

CaMOKOHTPOJIb:

BJIaJICTh HaBBIKAMU ITO3HABATENBbHONW Pe(UIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI W MBICIUTENBHBIX MPOIECCOB,
UX Pe3yNbTaToB; BIAAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca M Pe3ylbpTaTa PeleHusT MaTeMaTHIeCKON
3ajauy;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PEIICHWH 33/1a9d, BHOCHTH KOPPEKTHBHI B JIESITEILHOCTh Ha
OCHOBE HOBBIX 00CTOSITEIbCTB, JaHHBIX, HAMJICHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBHE pE3yJbTaTa IEMNM W YCIOBUSM, OOBSCHATh TNPHUMHBI JOCTKEHHS WM HETOCTIKCHUS
PE3YJIbTAaTOB JIESATEIHbHOCTH, HAXOUTh OIINOKY, 1aBaTh OLIEHKY MIPHOOPETEHHOMY OIIBITY.

IIPEJMETHBIE PE3YJIbTATHI
10 KJIACC



OmneprpoBaTh MOHITUSIMH: TOYKA, IPSIMast, TUIOCKOCTb.

[IpMeHSATh aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX IIPU PEIIEHUH TEOMETPUIECKUX 3aad.

OmneprpoBath MOHITUSIMHE: TTAPALIETLHOCT U MEPIEHANKYISIPHOCTD IPSIMBIX M IUIOCKOCTEH.

KnaccuduimpoBars B3aMHOE PacIioioKeHUe PSIMBIX U INIOCKOCTEH B ITPOCTPAHCTBE.

OmneprpoBaTh TOHSATUSMU: IBYTPAaHHBIM YroJ, TPaHW JABYTPAaHHOTO yIia, peOpo IBYTPAaHHOTO YIJIa; JIMHEHHBIH yron
JBYTPaHHOTO yTJIa; TPaJyCHas MEpa ABYTPAHHOTO yria.

OmneprpoBaTh MOHATHAMH: MHOTOIPAHHMK, BBINYKJIBIH ¥ HEBBITYKIbIH MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPAaHHHKA,
NPaBIIBHBII MHOTOTPAaHHUK.

PacriozHaBaTh OCHOBHBIE BHIBI MHOTOTPAHHHUKOB (TTMpaMU/Ia; IPH3Ma, PSIMOYTOIbHBIA HapaJlIeIenuen, Kyo).

KnaccuduippoBaTs MHOTOrpaHHUKH, BEIOUpasi OCHOBAHUS /ISl KJIacCU(HUKAIINK (BBITYKIIbIE U HEBBITYKIIbIE MHOTOTPaHHUKH;
MPaBIJIBLHBIC MHOTOTPAHHUKH; TPSIMBIE M HAKJIOHHBIE TTPU3MBI, TApaJLICICIHIIE/IBI).

OneprpoBaTh MOHSTUSIMH: CEKYyIIas INIOCKOCTh, CEUeHNE MHOTOTPAaHHHUKOB.

OOBSCHITH IPUHINIIBI TIOCTPOSHHS CEUCHHUH, UCITONB3YST METO CIIC/IOB.

CrpouTh Ce4eHHsI MHOTOTPaHHHKOB METOJIOM CIIE/IOB, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAaXOXKIEHHE T'€OMETPHUECKMX BEIMYMH 1O o0Opa3lam WM JITOpUTMaM, TPUMEHSS H3BECTHBIC
AHATUTHUYCCKUEC METO/IbI IPH PECIICHUHN CTAHAAPTHBIX MAaTEMATUYCCKHUX 3a/la4y Ha BBIYUCIICHUC paCCTOS[HI/II‘/II MEXAY ABYyMS TOUKaMHu, OT
TOYKH JI0 TIPSIMOI1, OT TOYKH JI0 TFIOCKOCTH, MEXIY CKPEIINBAIOIINMHUCS TPSIMBIMH.

Pemare 3amaun Ha HaxOXKIEGHHE T'€OMETPHUUYECKMX BEIMYMH IO oOpaslaM WINM alropuTMaM, INPUMEHSAsS H3BECTHBIC
AQHATUTHYECKHE METOJbI MPH PEHICHUH CTAHJIAPTHBIX MaTeMaTHYECKMX 3a7ady Ha BBIYMCICHHE YITIOB MEXKTY CKPEIIMBAIOIIUMUCS
MPSMBIMH, MEKTY TIPSIMOM U ITIOCKOCTBIO, MEXY IUIOCKOCTSMHU, IBYTPAHHBIX YIJIOB.

Beruncnate 00bEMBI M IUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpH3Ma, MUpaMUAa) ¢ IPUMEHEHHEeM (OpMyIT; BEIYUCIIATH
COOTHOMICHUS MEXIY TUIOIAIIMH [TOBEPXHOCTEH, 00BEMaMK MOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OChb M IUIOCKOCTh CHMMETpPHUH; LIEHTP, OCh U IUIOCKOCTb
CUMMETPHUH (QUTYPEL.

U3Bnekatb, mpeoOpa3oBBIBATE M HHTEPIPETHPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX (HTypax,
MIPE/ICTAaBICHHYIO HA YepTeXKax U PUCYHKaAX.

[puMeHsATh TeoMeTpHYecKUe (BAaKTHI Ul pELISHHs] CTEPEOMETPUIECKUX 3aay, IPENOIaralolinX HECKOJIBKO [IaroB peleHus,
€CIIM yCJIOBHSI IPUMEHEHHS 33/1aHbI B IBHOH (popMme.

[lpumeHsTh mpoCTeiiMe MpOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TIPH  PEIICHUH
CTEPEOMETPHUECKUX 33/1ad.

[lpuBoANTh TPUMEPHI MaTEMaTHUECKMX 3aKOHOMEPHOCTEH B TpUPOAE W JKU3HU, Paclo3HaBaTh MPOSIBICHUE 3aKOHOB
TEOMETPHH B HICKYCCTBE.

[IpuMeHsITh MOJTyYeHHBbIE 3HAHHWS Ha NPAKTHKE: aHAIW3WPOBATh pealbHbIe CUTYallMd W NMPUMEHSTh M3YYEHHBIC ITOHSTHUS B
Iporecce TMOWCKAa PEIIeHHsT MaTeMaTH4ecKh c(opMynmnpoBaHHON MpPOOIEMBI, MOAEINPOBATH DPEATBHBIC CHTyallMHM Ha S3BIKE
TEOMETPHH, UCCIE0BaTh NOCTPOSCHHBIE MOJIETH C UCIIOIH30BAaHNEM T€OMETPUIECKUX MOHITHH U TEOpEM, ammapaTa areOpsl; permaTh
IMMPaKTUYCCKHUE 3a/la4U, CBA3aHHBIC C HAXOKACHUEM I'€COMETPUICCKUX BEJIMYHNH.

11 KJIACC

OnepupoBaTh TOHATUSMH: IMIHMHIPUYECKAs MOBEPXHOCTb, O00pa3ylolUe IMINHIPUYECKOH IMOBEPXHOCTH; IMIMHAD;
KOHHMYECKas TOBEPXHOCTh, 00pa3yrolie KOHNIECKOH MOBEpXHOCTH, KOHYC; chepruiecKkas TOBEPXHOCTb.

PacnioznaBath Tena BpaieHus (LHIMHADP, KOHYC, cdepa U map).

OOBSCHATD CITIOCOOBI OYYEHUS TEJl BPAILlCHHS.

KnaccuduimpoBarh B3aMHOE pacroiokeHue cepsl U IIIOCKOCTH.

OnepupoBaTh NOHATHAMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM CIION, OCHOBAHHUE 1IIAPOBOTO
CJIOSI, BBICOTA IIaPOBOTO CIIOST; IAPOBON CEKTOP.

Brruncnate 00BEMBI U IIIOMIAAN TOBEPXHOCTEH TEN BpalleHHs, TEOMETPUIECKHX Tel ¢ IPUMEHEHHEM (HOPMYIL.

OmneprpoBaTh MOHSATHAMH: MHOTOTPAHHHK, BIMCAHHBIA B cdepy U OIUCAHHBIA OKONO cdepbl; cdepa, BIHCAHHAS B
MHOTOTPaHHUK WJIN TEJIO BPAIICHUS.

BbI4ucnsTh COOTHOMIEHHS MEXKTY TUIOIIAIIMHU ITOBEPXHOCTEH N 00bEMaMH IOJOOHBIX TeEII.

W306paxkats n3ydaemble GUTYpBI OT PYKH U C IPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHA CBEpXy, COOKY, CHHU3Y; CTPOHUTH
CEYEHUS Tell BpallleHNUSI.

U3BnekaTb, HMHTEPHIPETUPOBATH W IIPEOOPa3OBBIBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (HUTYpaX,
MIPE/ICTABICHHYIO HA YepTekKax U PUCYHKaX.

OmneprpoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTBE.

BhINONHATE JEHCTBUS CI0XKEHHS BEKTOPOB, BBHIYMTAHHMS BEKTOPOB M YMHOXKEHHSI BEKTOpa Ha YHCIIO, OOBSCHSATH, KAaKUMH
CBOMCTBaMHU OHHM 00JIaIaroT.

IIprMeHATh NpaBWIIO NapajuieenuIea.

OmnepupoBaTh MOHATHUAMH: AEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YTOJ MEXIY BEKTOpaMH, CKaIIPHOE POU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPEI.

Haxoaute cyMMy BEKTOPOB M TPOM3BEACHHE BEKTOpa Ha YHCIIO, YroJl MEXKIY BEKTOPaMH, CKaJIsIpHOE IMPOW3BE/IEHHE,
packiagpIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM.



3amaBaTh INIOCKOCTh YPaBHEHHEM B IEKAPTOBOM CHCTEME KOOPAMHAT.

[IpuMmeHATh TeoMeTpryYecKre (GaKTh Ul PELIEHHs] CTEPEOMETPUIECKHX 3a/1ay, IPEoJaralolnX HeCKOIBKO [I1aroB PereHus,
€CIIM yCJIOBHSI TPUMEHEHHS 33/1aHbI B SIBHOH (opMme.

Pemats mpocreiiiye reoMeTpudecKUe 3a1a4u Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METOA.

Pemmats 3agaun Ha TOKA3aTENbCTBO MaTEMaTHYECKUX OTHOIIEHUH U HaX0XKACHHE T€OMETPHYECKHIX BEIMYHH 110 00pa3nam Win
ITOPUTMaM, IPUMEHSSI U3BECTHBIE METO/BI IIPU PEIICHUN CTAHAAPTHBIX MaTeMaTHYECKHX 3a/1ad.

[lpumeHsaTh mpoCTEiIINe MPOTpaMMHBIE CPEACTBA W DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbl TIPH  PEIICHUU
CTEPEOMETPHUYECKUX 3a/1aU.

[lpBoaNTs TPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE W KU3HHW, PACHO3HABATh MPOSIBICHHE 3aKOHOB
TreOMETPUH B UCKYCCTBE.

[IpMeHsATh MOTydeHHBIE 3HAHWS Ha MPAKTHKE: aHAIN3WPOBATh PEANbHBIE CUTyallMd W NPHMEHSTH H3YYCHHBIC ITOHATHS B
npolecce TMOWCKAa pElIeHHsT MaTeMaTh4eckd CcQopMynupoBaHHOW mpoOIeMbl, MOJAENIUPOBATh pEAIbHbIE CHTYallMd Ha S3bIKE
TEOMETPHH, UCCIE0BATh NOCTPOSCHHBIE MOJIETH C UCIIOIb30BaHNEM T€OMETPUIECKUX MOHITHH U TEOpEM, ammapaTa areOpsl; peraTh
MPAKTUYECKHE 331a4H, CBSI3aHHBIE C HAXOXKACHUEM F€OMETPUIECKUX BEIHUUH.

IHoypounsiii miian 24/25. I'eomerpus-11 (14/nen)

1 Tena Bpamenus

Ypokos: 12 Konmpoavnvix: 0 Tena epawienusn

Ypok 1

[{unuHapruyeckas HTOBEPXHOCTh, 00pa3yIole HIUIMHIPUIECKON TOBEPXHOCTH, OCh IIMJIMHAPUYECKOM
MTOBEPXHOCTH

VYpok 2

[Hunuuap u ero snemMenThl. M300paskeHne MuIMHapa Ha TNIOCKOCTH. Pa3BEpTka nuimmnHapa

VYpok 3

Ceuenus nunuaapa. [lnomaas 60K0BON U MOJHON MOBEPXHOCTH IMJIMHAPA

VYpok 4

Konunueckas moBepxHocTh, 00pa3yromme KOHMIECKOU MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOW MOBEPXHOCTU
Ypok 5

Konyc u ero anemenTsl. MI300pakeHne KoHyca Ha IIOCKOCTH. Pa3BépTka KoHyca

VYpok 6

Ceuennst konyca. [1nomaap 60KOBOH M MOJTHON MOBEPXHOCTH KOHYCA

Ypok 7

Yced€HHBIN KOHYC B €T0 2JIeMeHTHI. [[1omaas 00KoBOI MOBEPXHOCTH yCeUEHHOTO KOHYCa

Ypok 8

[ap, chepa u ux snementsl. U300paxkenue cdepspl, apa Ha MIOCKOCTU

Ypok 9

Ceuenus mapa. [Inmomane cheps

Ypok 10

B3anmMHoe pacnionosxkenne cepsl U II0CKOCTH, ABYX cep. KacatenbHas mimockocTs Kk chepe

Ypok 11

KOM6I/IHaI_II/I$I TCJI BpalllCHUA 1 MHOT'OI'PDAHHHUKOB

Ypok 12

MHororpaHHUK, BIIMCAaHHBIN B chepy M OMHUCAHHBIN OKOJIO cepbl

2 O0BLEMBI T

Ypoxkoe: 5 Konmponvnvix: 1 O6vémot men

VYpok 13

O6bém mmmHgpa. O6béM KoHyca. OOBEM yceu€HHOr 0 KOHyca

Ypoxk 14

O0bém mapa. Yactu miapa: mapoBoi CETMEHT, IAPOBOM CIION U MIapOBON CEKTOP

Ypok 15

[Tonobue dpuryp B mpocTpancte. COOTHOUICHHS MEX Y TUIOMIAASIMHU TIOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX
buryp

Ypok 16

Pemenune IMPUKJIAAHBIX 3ad4, CBA3AHHBIX C BBIYMCJICHUCM 00béMa Tenna BpallCHUA

Ypok 17




KonTpoasnas padora Ne 1 mo temam "Tena Bpamenus' u "Oobembl Tea"

3 BekTOpBbI H KOOPAMHATHI B POCTPAHCTBE

Ypokos: 11 Konmponsnvix: 1 Bekmopul u koopounamaut ¢ npocmpancmaee

VYpok 18

BexTop Ha nnockocTH U B npoctpancTse. KomnmHeapusie BeKTopbl. CoHanpaBiIeHHbIE U TPOTUBOIOJIOKHO
HampaBJIeHHbIE BEKTOpbl. Monynb BekTopa. PaBencTBo BekTopoB. HylieBoii BekTop

Ypok 19

CnoxeHue U BblYMTaHUE BEeKTOpoB. CBolicTBa crnoxkeHust. Cymma HECKOIbKUX BeKTOpoB. [IpaBuio
MHOT'OYTOJIbHUKA.

VYpok 20

YMHOXEHHE BEKTOpa Ha YHUCJIO U €r0 CBOMCTBA

Ypok 21

KOMHHaHapHBIe BCKTOPHBI. Paznoxenue BCKTOPA 110 TpeM HCKOMIUIAHAPHBIM BCKTOpPAM. HpaBI/IJ'IO
MmapauICJICIuIIC/1a

Ypok 22

IIpumenenue npaBul IeHCTBHUIM C BEKTOPAMHU IIPU PEIIEHUH 3a1a4 U B X0J1€ JOKA3aTEJIbCTB

Ypok 23

[IpuMmeHeHue npaBuil IeHCTBUM C BEKTOPAMHU IIPU PEILECHHUHM 3a1a4 U B X0[1€ JOKA3aTEIbCTB

Ypoxk 24

[TpsMoyronbHas cuctemMa KoopauHaT B mpoctpaHcTe. Koopaunatel Bekropa. DopMysa paccTOSHUS MEXKIY
JIBYMsl TOUKamMH. Berunciienne JymHbI BEKTOpa Mo ero koopAanHatam. KoopanHaTel cepeuHbl OTpe3Ka

VYpok 25

VYron mexay BekTopamu. OnpeneneHre CKaasipHOro Npou3BeleHust BeKTopoB. [Ipu3Hak nepneHanuKyisipHOCTH
JIBYX BEKTOPOB

Ypok 26

Brraucnaenue YIJI0B MCXKAY MPAMBIMU U IIJIOCKOCTAMMU. Brraucnenue yria MCxXAy HIpAMBIMHA U IIJIOCKOCTAMU B
MHOI'OI'paHHHKaX

Ypok 27

KoopanHaTHO-BEKTOPHBIN METO/ IPH PEIIEHUU FEOMETPUUYECKHUX 3a]1a4

Ypok 28

KontpoJbHast pa6ora Ne 2 no Teme ""BekTopbl 1 KOOPAMHATHI B NpocTpaHcTBe"

HOBTOpeHI/Ie H3YYCHHOI'O

Ypoxoes: 7 Konmponvnwix: 1 Ilosmopenue uzyuennozo

Ypok 29

IToBTOpenue. OCHOBHbIE PUIYpBI, PAKTHI, TEOPEMBI Kypca MJIaHUMETPUU

VYpok 30

HOBTOpeHI/Ie. 33[[3‘11/1 INIAHUMCTPHUH U MCTOJbI NUX PCIICHUS. Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX 3a1a4

Ypok 31

Hrorosas KOHTPOJbHAasA paﬁoTa

Ypok 32

[ToBTOpenne. OCHOBHbIE (PAKThI, aKCHOMBI M TEOPEMBI O MapaUIeIbHOCTU U NEPIEHANKYIIPHOCTH B
CTEpEOMETPHH

Ypok 33

[ToBTOpenue. Muororpanuuku. CedyeHus B MHOIOTpaHHUKaxX. PenieHne npakTHKO-OpUEeHTUPOBAHHBIX 33124
Ypoxk 34

IToTopenue. Tena BpameHus. PenieHre npakTHKO-OpUEHTUPOBAHHBIX 3a1a4

Ypok 35

O00011IIEHNE U CUCTEMATU3AIINA 3HAHU




